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Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the above- 
identified application; 

Listing . of C Sainis 

1 . - 15. (canceled) 

6 t s is\ vud' 4 \ t lijy nu-n Uu iiV n -,k ^->u -»h ) \ > ^ ~> m 

c v u i k m a 1 5 ii sn ^ hci d ie filte r -Mask assimbiv vompr stng 
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'ru. \ 5 \ v id xd ni,-, * bk flap 1 mng a root end po^ on. op posite Mlt portu as ind 
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inlet port; 
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mem ber: 
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■>ea ing sux i <-o to ai v o lent riion ot tie hltex ma^k du ing noxru 1 opuatmg c o.id tuns xk th«. 
a~-erc >. <>, > \'0s^ ^^kLo a> ^ros> tn o I w\ible ^lap 
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wherein the tran sverse curv a ture is imparted to the flexible fl ap bv havi ng the H up- 
engaging member co nt act the root end portion of the flexible flap such that the flap is held 
against th e sealing su rface of the upper housing member and such ihat a portion of the flap 
l^idejLijlilon-a.l.igniTien t with the s ealing surface of the u pper ho using mem ber when, the valv e is 
vie wed in a longitudinal section (FIG. 4). 

17. (previously presented) A filter mask ass embly as recited in claim 16, w herein the 
flexible flap is formed o f elastomeric materi al. 

18. (canceled) 

1 9. (previously presented) A filter mask assembly as recited in claim 1 6, wherein the lower 
housi ng member faces th e upper housing member, and wherein the root end portion of the 
flexib le flap is t ra pped and fixedly positioned between facing surfaces of the upper housing 
member and the lower h ousin g me mber. 

20. (previously presented) A fi lter mask a ssembly as recited i n claim 19 , wherein the facing 
surface of the lo wer hous ing member is a curved surface. 

21. ■; previously presented) A filter mask assembly as r ecited in cl aim 1 9. wherein th at part of 
the sealing surfac e of the va lve seat which the free end portion of the flexible flap contacts is a 

fiat, surf ace. 

22. (previously presented) A filter mask assembly as recited in claim 1 V, wherein the sealing 
ilMl^'vliii^ 

23 . * previous!} presented v > A f ill er mask assembly is reeiie d in cla i m 22, wh erein the sea] 
ridge com pris es four hAiejr seai.rjdg^ 

f}B>>Med. on a p rofi led block al ig ned w ith one of diejnjear s eal ridge membe rs. 

24. {previously presented) A filter mask assembh as re cited in claim 23. additional!} 
inclu ding a second profi led b lock pr o vided in the Knsoi h ousing me mber e ngaging a cen tral 
portion of ihc fl exible fl ap o utwar d!) of the r oot end p ortion to urg e ihe central pinio n towa rd 
ili^.ij£iKLliP^ the transvers e curvatu re of the flcvihlejlap. 
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25. (previously presented) A filter mas k as recite d I n claim 16. wherein the f liter materia! 
comprises at ieasi o ne sh eet in corporatin g filter ma terial. 

26-40. (canceled) 



41 . (twice amended) A nit er f ace m ask c omp rising 1 

a mask body ad apted to f i t over a nose and a mouth of _a wearerjjjnd 

an exhalatio n v alve m oun ted to the mask body; 



uiv vAiiiutmvii vnivc 

orifice; 


cumpiismM a uexioie uup anu a vaive seal mat surrounds a vaive 


the flexible flap bein 


S non -centralis' mounted to the valve seat relative to die orifice and 


in cantilever fashion for mo\ 


/ement between open and closed positions; 


the flexible flap havi: 


ng a longitudinal dimension and a free end that rests upon the valve 


seat when in closed position 




the flexible fiao also 


having a transverse curvature in a direction transverse to the flap's 



longi tudin al dimension; 



the transver se c urvature biasing the fle xible flap to cilia positi >muj, and e.jl/,i o, ire 

flexible flap in the cl osed p osition i n the absen ce of an opem g ji t, v>ui Ci i ici c.iL.. ui. os<- Jv 
flap f or an y orientatio n of the valve 

wh erein the flex ible flap ha s ma ximum tra nsvei ^ c u, vatutc al Lie u un.o ' vivic Jh 

flexible flap is moun ted to the valve seat . 

42. (canceled) 

43 . (previously presented) T he filter m as k of claim 41, wherein th e tran sver se curvature of 
the flexible flap progressi vely decreases toward die t ree end of th e flexible fl ap. 

44. (previously presented) The filter m as k of claim 41 , wherein t he transvers e curvature is 
imparted to the fl exible (la p by virtue of its mounting to the valve sea t. 

45. (previously presented) The Alter mask of cl aim 44, wher ein the flex ible fla p is mount ed 
to the valve seat, by bei ng pressed t owards the s eat by a member di sposed on a vaive cover. 
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46. (previously presented) T he filter mask of claim 41 . wher ein the exh alation valve is so 
loc ated on the mask such that during normal head mov e ments of a wearer,, the free jndofjhe 
flexible fla p is generally direc te d downw ardly, 

47. (previously presented) A filter face m as k that comprises: 

AiM.sk body adapted to fit over a nose and mouth, o f a wearer fo r filtering inhalation air; 

and 

an exhalation valve mo un ted to the mask body, the .exhalations 

flap, a fi rst housin g defining a valve seat and including a seal r i dge terminating in a se al surface. 
an d a seco nd housing defin ing a val ve cover; 

the firs t housing in cl uding one or more in let ports, the one or m ore inlet ports being 

surrounded by the seal ridge; 

the second housing includin g one or more outlet port s and being jo ined to th e first 

housing; 

th e flexible Ha p ha ving only one s tationar y porti on and on ly one free port ion and a 

peripheral edge that includ es both stationary and lice se g ments, the flap also having a 
longitudin al a xis extending in a direction between the free a nd stationar y s egments of t he flap; 

the stationary portion o f t he flexible flap bei ng held i n a stationary positio n in conta ct 

with, a portion of the seal ridge such t hat the stati ona ry segment of th e periphe ral edge remains 
stationary duri ng exhalation, and the free portion of the flap bein g movabl e d uring exhal ation 
such that t he free seg men t of the pe ripheral edge moves away fro m the sea l surf ace and the free 
portio n of the flap l ifts off of the s eal surface: and 

the fle xible flan ha ving a curvature in a dire ctio n transvers e to the longitudinal axis, the 

transverse curvature being imparted t o the flexib le Hap by the mounting of the flexible flap jn 
contact with a po rtion of the s eal ridge, the mounting of t he flap ca usi ng the sta tionary portio n of 
the flap to be pressed towards the seal rid g e such that at least a port ion of the stationary portion 
resides in non-align ment with the seal surface wh en viewing th e valve in a longitudinal .section 
(FI G. 4); the tran sverse curvature effectin g bi asing of the free portion of t he flexible flap towards 
the seal s urface under neutral conditions so that the flap maintains substantial contact with the 
seal surface of th e valve seat in the absence of exhalatory pressure differential acros s the flap in 



6 



Application No.: 09/986346 



any orienta tio n of the valve, while als o allowing the free p ortion of l it ,k\ib e lUp to be 1 tted 
f rom the seal surf ace d uring an e x halation. 

48. (canceled) 

49. (previously presented) The filter race mask of claim 4 7. wherein the flexible flap, is 
mounted to the valve in cantilever manner bv being trapped between respective surface s on the 
valve s eat and the val ve c over. 

50. (previously presented) T he filler face mask, of clai m 47, w her ein the ou tlet ports are 
oriented on t he valve cov er relative to the fle xi ng of the f lexible flap such that exhaled ai r from a 
wea rer exits the exhalation valve with a downward component that directs the exhaia te away 

from a wearer' s eyes. 

51. (previously presented) The filter face mask of c lai m 47, wher ein the seal s urface has 
multiple portions ihat incl ude first an d second s ide portions and a iree-epa port^ 

segment of the p eriph eral edge o f th e flexible f lap having a flat configu ra tion abov e th e first and 
second si de portio ns and the fr ee end portio n. 

52. (previously presented) The fil ter face m a sk of claim 4 7, wherein the flexible flap's 
trans verse curv ature progressivel y d ecreases tow ar ds an outer end of the fre e po rtion of the 
fl exible flap. 

53 . (previously presented) The filter face mask of claim 47, wherein t he val ve seat and valve 
cover are inter-fitti ng plastic part s. 

54. (previously presented) The filter fa ce mask of c lai m 47, wh erei n said stationary portion 
of th e flexible fla p is perma ne ntly configured for embracing a po rtion of the valve seat. 

55-63. (canceled) 
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64. (twice amended) A filte r f ace mask th at comprises : 

(a) a mask body adapted to fit over a nose an d a mouth of a wearer: and 

.(bj an exh alation va lve mounted to the mask body, the exhalation valve co mprising a 

flexible 11 a p, a valve seat, and a v alve orifice, the flexible flap being non-cen tral iv mounted to 
the val ve seat rel ative to the orifice and in cantileve r fashion such that it has a longitudinal 
dimension, die flexible Hap haying a free end that rests upon the valve seat w hen dosed, the 
flexibleflap exhibits a curvature in a direction transverse to the flexible flap's lon gitudinal 
dimension, the transverse curvature bia sing the fle xible flap to a ssist in clo sing the valve injthe 
absence of an openin g pressure differential a c ross the fl e xible flap, under any orie ntation of the 
valve, wherein t he flexible fl ap has a maximum tran s verse curv a ture at the lo ca tion where the 
fl exible Ha p i s mounted to t he valve sea t. 

65. (canceled) 

66 . (pre vi o us! y pres ented ) The fluid v alve of claim 64, wh erein the tran sverse cur vature of 
the flexible flap decreases in t he longitud in al dimension t oward a free end of the flexible flap. 

67. (previously presented) The filter mask of c laim 66, w herein the transverse curvature is 
imp arted to th e flexibl e fla p by virtue of its m ountin g to the valv e seat. 

68. (previously presented) The filte r mask o f claim 67, wherei n the flexible flap is mounted 
to the valv e se at by being pre ssed toward the valve seat by a membe r disposed on a v alve cov er. 

69. (previously presented) The filter mask of clai m 64, wherein the exhalation valve is so 
located on the mask such that durin g n ormal h ead movements o f a wearer , the tree end of the 
flexi ble flap is general ly d irected downw ard. 

70. (previously presented) A filter face mask that com p rises: 

(a) a mask body that is adapted to fit ove r a nose and mou th of a weare r; and 

Oil an exhalatio n valve that is m ounted to th e mask body , the e xhalation va lve 

comprising a flexible flap, a va h'e seat, and a valve co ver, the valve seat comprising one ; prjrtore 
inlet p orts, which one or more ports are surround ed by a se al surface, the valve cover comprising 
one or more ou tlet pons an d being join ed l o the va lve seat, the flexible flap,bdpx^..?lH?-M^l<L^: 
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valve scat and having onl*' o» e stationary p ortion an d only one free portion and a . nenph^alj?diie 
t hat includes stat ionary and fre e segmen ts at opposit e e nds of a lon gi tudinal a xis of the flap, the 
stationary segment of the flexible flap ' s periphera l edg e bein g associated with -the .stationary 
portion of the flexib le fla p so as to remain stationary d uri ng an exhala ti on, and th e free segment 
o i'the flexible flap's pe rip heral edge being associ ated with th e tree portion oft he (I ex i b 1 e 11 ap s o 
as to be movable durin g an exha lation, the flexible flap ha ving a cur vat ure in a d irection 
jn^grseto the longitudinal axis of the flap , the transv ers e curvatu re being imparted to the 
fl exible fla p by the m ounting of the flexible flap at the stati onary por tion off-center relative to 
the flap and clos er to the sta ti onary segment of the (lap's periphe ral edge th an to the free 
segment, the mounting of th e flexible flap at the stationary portion being.accompjisj^by 
hav ing a mem be r from the va lv e cover pre ss against t he flap to c re ate sufficie nt curvature in the 
flap at a point w here the me m ber contacts the flap to cau se at lea st part, of the stationary portion 
to reside in non-a li g nment wi t h the seal surface whe n vi ewing the flap in a lo n gitud inal section 
(FIG. 4). i he member causi ng a biasing of the free portion ofthe flexible flap to ward the sea l 
surface under ne utral con diti ons while also allowing the tree portio n of the fl exible flap to be 
lifted from the seal su rface du rin g an exhalati on. 

7 1 . (canceled) 

72. (previously presented) The filter fac e mask of claim 70, where in the flexible flap is 
mo unted to the valve bv being trapped betw een respec tive surfaces on the valve seat and the 
v alve cove r. 

73. (previously presented) The filte r face mask of claim 70 , w herein the ou tle t ports are 
oriented o n the valv e c over relative to the flex ing of the fl exible flap suc h that exh aled air from . a 
wearer exits the e xhalation va j ve with a downward co mponent that directs th e ex halate awa y 

from a w ear er's eyes. 

74. (previously presented) The filter face mask of claim 72 , w herein the seal surface has 
multiple portions that i nclude fir st a nd second side portions and a tree-end p ortion, th e free 
seg ment of th e peripheral edge of the flexi bl e flap havin g a flat config uration above the first and 
sec ond side p ortions avi d the tree end portion. 
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75. (previously presented) The filter face mask of claim ?4 V whercm the flexible flap's 
transverse curvature decreases towards the fr ee segment of the peripheral edge ot the flexible 
flag, 

~f> i t-owiVs p~osc~!ted, v , I e liter ia>c ma--k of ^ u. re ,7 \ v' \'im f u. ^eyb o fan iiesjlat 
< s si he so J s t 'a^e tm\__-, cspose d boreal t the fej~ end of Jtej o\ hie "Lei 

(ovmoun \ " esented; v he utci la~c iva-~k o; e a re £ ici etn the sa \* sec <md valve 
cover ar e inter-fittmg plastic parts. 

78. (previously presented) The filter lace mask of claim 70, wherein the stationary portion of 
the flexible flap is configure d for embracing a member on the valve seat. 

79. (previously presented) The_fihj^Jk^ 

positioned on the mask body and the flexible flap Is pos iti oned on th e valve seat such that the 
tree portion of the flap resides below the stationary portion when the mask is worn in its normal 
upright position over the nose and m outh of the wear er. 

80. {previously presented) The filter face mask of cjaim 79,, wto 
more than one free portion and no more than one stationary portion. 

8 ! . (previously presented) The filter face mask of claim 72, wherein the flexible flap is 
mounted to the valve seat off- center relative to the flap. 

82. (previously presented) The filter face mask of claim 81 , where in the flexible flap is 
moun ted closer to the stationary segment of the peripheral surface than to the free segment. 

S3, (previously presented) The filter face ma sk of claim 82, wherein the transverse curvature 
constitutes an arching of the flap in a dimension transverse to a longitudinal dimens ion of the flap. 

84. (previously presented). . The.fiiter faee.m^ 

a curvature in the longitudinal dimension, which curvature is imparted to a central section of the 
flap. 
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85. (previously presented) The filter face ma sk of claim 84, wherein the transverse curvature 
of the flap de creases in the longitudi nal dim ension mo-virt u; from a point whe re the Hap is mounted 
to the v aive scat tow ards the free segment of the flap's p eripheral edge, 

86. (previously presente d) A filter mask th at co mprises: 

(a) a mask b ody thai is adapted t o fit over the no se and mouth of a per son: and 

(b} a u nidirect ional exhalati on vaive tha i is moun ted to the mask body to enable 

exhaled air to exit an inte rior of the mask body d uring a n exhalation, the unidirectional exh alation 
valve c omprising: 

(i). a cantilever ed fl exible flap that has a station ary portion and a fr ee portion 

and has a peripheral edge that in cludes op posing first and seco nd side edges and opposing 
stati onary and free edge s, the stationary and free edges being, loc ated ai opposing ends ova 
longitudinal axis of the flap, t he first and sec ond peri pheral side edge s extendi ng between 
the stationary edge an d the free edge, 

(it) a valve seat having sealing surfaces tha t conta ct the cantilevered flexible 

flap along the stationary a nd free edges an d first and se cond side edges whe n the valve is 
closed; and 

010 a valve cover that has a profiled b lock that engages the flex ible flap at the 

stationary portion lo press the flap to wards the valv e seat to cause the f lexible flap to 
exhibit a curvature at least in a directi on tr ansverse to the longitud inal axis, the t ransverse 
curvature biasin g the flap and maintai ning t he flap in substantial ly in contact with all the 
sealing surfac es of the valve se at i n the a bsence of an opening pressure differ ential across 
the valve, under any orienta tion of the valve while als o allowing the free edge and at least 
port ions ox the peripheral side e dges to flex away fr om the respectiv e sealing surfaces of 
the valve s eat duri ng an exhalation. 

87. (previously presented) The filter ma sk of c laim 86, wh erein the profiled block engages the 
flap at a non-central location of the flap in a non -align ed relationship to th e sealin g surfaces to 
create an arc hed con figuration transversely to the longitudina l axis, wherein the arched 
configuration decreases along tho lo ngitudi nal axis in a directi on going from the location where the 
profiled block enga ges the flap t owards the fre e segment of the flap's pe ripheral edge, and w herein 
the flap is t rapped between respective sur faces on the pr ofiled block and on the valve s ea t. 
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88. (previously presented) The fil ter mask o f claim 87. w h erein the sealing surfa ce s have 
ISllilil?}y_]?or.tipns thai include first a nd second side porti ons and a fre e end portion, the free 
segment of the peripheral edge of the flexible flap having a llat configura tion above the first and 
second si de portions and th e free end po rtion. 

89. (previously presented) A filter mask that c omp rises: 
_ __!§}_ a mask bo d y; and 

(b) a uni dire ctional e x halation va lv e that is sec ured to the mask body, th e unidirec tional 

exhal ation valv e co mprising: 

ti) a fl exible flap t hat has on ly o ne statio nary portion and only one fr ee portio n 

and that has a peripheral edge th at includ es a stationary segment and a free segnienujhe 
st ationary seg ment being as sociated wi th the sta tio nary portio n of the flap so as to remain 
stationary during an ex halation and the free se gment of the flap being as sociated w ith the 
free portion of the flap so as to be moveable during an ex h alation, th e stationary and, free 
segments of the pe ripheral edge being disposed at oppos i ng ends of a l ongitudinal 
di mension o f th e flap; 

(ii) a val ve seat that h a s at least on e p ort to allo w exhaled air to exit the m ask 

body whe n worn on a per s on, the valve seat also co mprising a se al surface o nto which the 
stationary and free portions o f t he flap ma ke contact when no fluid is passi ng through the 

port(s). t he free portion of the (lap bein g capable o f being lif ted from the seas surface whers 
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a wearer exhal es to allow exhal atc t o exit the ma sk, the seal .sur face surrounding (lie porU.sj 

so that when the stationary and fre e portion s of t he flap are in cont act with the seal surface fluid 
c annot pass thr oug h the port(s) in a n op posite dir ecti on to enter the m ask, the fle xibl e flap being 
mounted to the valve seat to create a f ix ed curvatur e in the (lap in a direction transverse to die 
jongitudina i dimension, t he fixed curva tu re being acco mp lished by exer ting a force on the flexible 
flap to move the flap to wards the valve seat such that t he flap, at the l ocati on where the fo rce is 
exerted, is non-aligned with the seal surface, th e exeried ib rce and the non-aligned relationship, 
between the seal surface and th e flap at the lo cation of th e fo rce, impartin g the curvature and 
biasing the fl ap t owards the seal s urf ace to enabl e the free porti on of fee flap to mai ntain 
subs tantial contact with the seal surface under any orientation of the mas k w hen a fluid is no t 
passi ng, through the valve scat po rt{s). 

90. (previously presented) The filter face mask of clai m 89. furthe r comprising a salve cover 
that has a profiled block extending therefrom, the profi led block engagi ng t he flap so as to create 
the force need ed to impart an arch ed cu rvature to the flap. 

91 . {previously presented) The filter fac e mas k ofclaim 90. whe rei n the profiled block 
engages the flap at a non-central lo cati on of the flap in a non-alig ned relationship to the sealing 
surfaces to create an arched con figuration transver sely t o the longitudinal axis, wherein the arched 
configuration decr eases along the longit udinal axis in a di rection going f ro m the location w here the 
profiled block engag es the flap to w ards the free s egment o f the flap 's peripheral edge, and wherein 
the flap is trapped between respect ive surf aces on the .p rofil ed block and on the valve scat. 

02. (previously presented) A filter mas k that com prises: 
(a) a mask body: and 

(bi a unidi rectional exh alatio n valve that is secure d to the m ask body, the unidirectional 

exhalation valve comprising: 



(i) a flexible flap that has a stationary portion and a t ree portion a na that has a 

pu,ppc\>. g'M. tha" .nduO es . statural \ ^o. yne,-, an d a hoc ve^mo t\ Lie ■-ta^ruay 
^^l]~^Iy* r .C assoua.eu v \\ - the ^ajonary poitio , oi *be tic p so a -- to ,cr tu' slat ona > 
lyiiii, a_" o\,-al aiion and hie fee ^tgmc m of t ic Jap benn/ asscn i t\\ h u' : e nee po'tiot 
»>i < noiup> t sip d o .-io v ca ble di my. ci: cxhaLtv . th e st. t th oma\ anC reo ^merits o. 
1 h*- p cnphe.ai ediy berni. eisp osed at tpposing end^ oi i longitudinal (int ension o* the 



(ii) a valve s eat that has at least one port to all ow exhaled air to exit the mask 

bo dy when worn on a person, the valve s eat also comprising a seal surface onto winch the 
statio nary and free portions of the ?la p make contac t when no fluid is pa ssing through the 
port(s), the free portio n of the flap being capa ble of being lifted from the seal surface when 
a wearer exhales to allow exhalate to exit the mask, the seal surface surroun ding th e port(s) 
so that when t he stationary and fr ee portions of th e flap are in contact with the sea l surface 
Quid c annot pas s thro ugh the port(s) m an opposite direction to enter thema^k. the flexible 
flap being mounted to the valve seat in a eantiicvered manner and to create a fixed 
curvature in the lir a) in a direction tra nsverse to the longitudinal dimension, the sixed 
cun, uturc bomg a ccomplished by exerting a force on the flexible flan to move the ilap 
towards the valve seat such th at the flap, at the location where the force is exerted, is non- 
al igned with die seal s urface, the exe rted force and the non-aligned relationshi p bem een 
the seal surfa ce and the flap at the location of the force, i mparling the curvature and biasing 
Lb^\]Iiri^LC:AY«rds the seal s urface to enab le the free portion of the ilap to maintain 
substantial co ntact with th e seal surface u nder any orientation of trie mask wh en a fluid is 
not passi ng through the valv e seat portfs). 

93. (previously presented) The filte r face mask of claim 92, furthe r comprising a valve cover 
that has a profiled blo ck extending therefrom , the profiled block engaging t he flap so as to create 
the fo rce needed to impa rt, an arched curvature to th e flap. 
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94. (previously presented) The filter mask of c lai m 92. wherei n th e flap's p eripheral edge has 
iyy_epcr?pheral side edges located betwe en a statio na ry end and a free end, wherein the free end and 
at least porti ons of the periph er al side edg es are freely mo vable to ilex aw ay from port ions of the 
seal surface that the flap would c onta ct when i n a el osed con dition. 

95. (previous!)' presented) A filter mask thai comprises : 

a mask body that is adapted to tit over the no s e and mouth o f a person; and 

a u nidirectio nal e xhalation valve that is m ounted to the m ask b ody to enab le ex haled air 
t o exit an in terior of the mask body during an exhalati on, the exhalat ion defining a downstream 
direction and an opposite u pstream dir ecti on, the unidir ectional exhalation valve comprising: 

a cantilevered flexibl e flap and a coo perating valv e se at surrounding a valve orifice; 

the cantilevered flexible flap defining a ro ot end and a free en d at opposi te ends of a 
longitud inal axis of the fla p, and two per iphe ral Side edges respectively extending between the 
root end and the free end; wherein the root en d, the f ree end, and th e tw o Side edges include 
upstream and downstr eam surfaces ; 

the valve seat h aving sealing su rface s that contact the flap along portions of the upstream 



surf ace of the root en d, the fr ee end, and the perip heral side edges wh en the fl uid valve is clo sed: 



the cantiiev 


ered flexible flap being mounted in contact with the respective sealing si 


arface 


of the valve seat at 


the root end and being freeiv movable to flex away from the respective 




sealing surface off 


he valve seat at the tree end and along at least portions of the peripheral 


side 


edges when fluid fl 


ows through the fluid valve and the fluid valve is open; and 




wherein saf 


2 mounting of the flexible flan to the valve seat creates a fixed curvature 


in the 



flap in a direction transvers e to the l ongitudina l axis, the fixed curva ture resulting from a force 
being applied to the flap at a po sition proximate the ro ot e nd and betwee n the perip heral side 
e dges, the applied t hree movi ng the fla p upstream at the applied position and thus imparting the 
curvatur e, the curvatur e resulti ng in maintain ing the fla p substantially in contact with the sealing 
surfaces of the valve seat in the abse nce of an openin g pressu re differential acros s the flap, in any 



ori entation of the valve; and 

furthe r comprising a va lve cover h aving a block tor mountin g the fla p in contact with the 

sealin g surfaces; wher ein the bl ock exerts the force in t he upstream directio n and wherein the 
transverse c urvature in the fla p includes a fixed transverse curvature i n the flap in said root end 
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at a location of said ro ot end located bet ween the blo ck and the portion of the of the root end that 
contacts the seal ing surface, an d w herein the blo ck has a width that is le ss than a tran sverse 
distan ce bet ween opp osite side edges of the orifice. 

96. (previously presented) The mas k of c laim 95, w herein the trans verse curvat ure in the 
flap includes a fixed transver se curvatur e in the root end of the flap at a location spaced in ward 
from the portion of the ro ot end t hai con tacts the sea ling surface. 

97-99. (canceled) 

100. (previously presented) The mas k of claim 95, wh erein said cam i leve red arrangement of 
said flexib le (lap i s defined hv the flap being suppo rte d proximate said r oot end and th e free end 
being unsupp orted, 

101. (previous 1 y presented) The m ask of claim 95. whe rein said canti levered a rrangem ent of 
the flexible flap is defined by said f la p being suppo rted b y at least said b lock a t or adjacent said 
root end , and by the Ir ee end being unsuppo rted. 

1 02. (previously presented) The mask of c lai m 95. wherein said ca ntilevered arra ngement of 
the flexibl e flap is de fined by said fl ap being supporte d b etween said block and the sealing 
surfaces at the root end, and by the free end bei ng unsuppor ted. 

1 03. (previously presented) Th e mas k of c laim 95, wherein t he root end inclu des an outer 
edge s urface, and wh erei n the sealing surface contacts t he r oot end inw ard fro m the outer edge 
surface. 

104. (previously presented) A filter m ask that com prises: 

a mask body that is ada pted to fit ove r the nose a nd mouth of a p erson; and 
a unidire ctional exhal ati on valve that is mounted to the mask body to enable exhaled | air to 
exit an interi or of the m ask bod y during a n exhalati on , the exhalati on defining a d ownstream 
directi on and an op posite upstream direction , t he unidirection al ex halation v alve comprising; 
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a cantilevered flexibl e flap and a co operating va lve seal surrounding a valyeorifijce: 
jMcA^tileyered flexible flap defining a root end an d a free end at opposite ends of a 
longi tudinal axis of the flap, and two peripheral sid e edges respectively extending between the 
root end and the free end: wherein the root end, the fr ee end, and the two side edge s have upper 
and lower surfaces : 

the val ve seat havin g sealing surfa ces that con tact the flap alo ng portions of th e upstream 
surface of the root en d, the free en d, and the per ipheral side edges when the flu id valve is ciosed; 

the cantilevered fl exible flap being mounted in con tact with the r especti ve sealing surface 

of the valv e seat at the ro ot end and being freely mov able to flex aw ay from the respective 
sealing surface of th e valve seat a t th e free end and a long at least portions of the periph eral side 
edges when fluid (lows through the flui d vaive and the f luid valve is o pen: and 

wherein the mounting of t he flexib le fl ap to the valve sea t creates a fixed curvature in the 

flap in a di rection transv ers e to the longitud in al axis, the f ixed cu rvature re sulting f rom a force 
being applied to said flap in an upstream dire ction at a po sition proximate the root end and 
between the p eriph eral side edges, t he applied forc e m oving the flap u pst ream at the ap plied 
position and t hus imparting the cur vature, the curvature resulting in maintaining the flap 
s ubstantially in c ontact wit h the sealin g surface s of the valve seat in the absence o f an opening 
pr essure differe ntial across th e flap, in any orienta tion of the valve: 

._ wherein die transverse curvature in the liap includ es a fixed transverse curvature in the 

root end of the flap at a location spaced inwa rd fr om the portio n o f the root end t hat contacts the 
sealing su rface: 

_._ wherein th e can tilevered arran ge ment of the f lex ible flap is defined by said flap being 

supp orted prox imate the root en d, and bv said fre e end being unsupported: and 

„_ further comprising a valve cov er having a block for mounti ng sa id flap in contact with 

said sealin g surfac es, wherei n the b lock exert s th e force in the up stream direc tion, wherein the 
transverse curvatu re in the flap in cludes a fixed tran sverse curv atur e in the fl ap in the root end at 
a po rtion of the root en d located b et ween the block a nd the portion of the of the root en d that 
contacts th e seal ing surface, a nd wher ein the b lock has a width that is le ss than a tra nsverse 



dista nce be tween op pos ite side edges of the orifice. 



105-107. (canceled) 
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108. (pre v tousi y pros en t eel ) Hie mas k of claim 1 0 4, wherein t he ca ntilcvered arrangement o f 
th e flexible flap is defin ed by the flap being supported by at le ast the block at or adjacent the root 
end, and by the free e nd being unsupp orted. 

109. (previously presented) The mask of claim 104. wher ein the cami levered arrangemen t of 
the flexible flap is define d by the flap being supp orted be tween the b lock and the sealing surfaces 
at the root cud, a nd by the free end b eing, unsupported. 

1 10. (previously presented) The mask of claim 1 04. wherein t he upper su rface of the root end 
includes a n outer edg e surface, and w herein the sealing sur face conta cts the root end inw ard from 
the outer edge surface. 

111. (previously presented) A filter mask that comprises: 

a mask body that is adapted to fit over the nose and mouth of a pers on; and 

a unidirectional exhalation valve that is mounted to the mask body t o enable exhaled air to 

exit an interior of the mask body during an exhalation , the e x halation defin ing a downstream 
direction and an opposite upstrea m direction, the unidirectional exhalation valve comprising : 

a cantiievered flexible flap and a coopera ting valve seat surrounding a valve orifice; the 
c antiievered flexible flap defining a supported end and a free end at opposite ends of a 

supported end and the free end; wherein the supported end, the fre e end, an d t he two side edges 
include upstream and downstream su rfaces: 

the valve seat having sealing surfaces that con tact the flap along po rtions of the upstream 
surfaces of the support ed end, the free end, and the periphe ral side edges when the flu id valve is 
closed; 
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the cantilevered flexible flap being mount ed in contact with t he respec tive sealing surface 

of the -valve seat at the supported e nd and being fre ely movabl e to flex away from the respective 
seal ing surface of the valve seat at the free en d and along at lea st portions of the peripheral side 
edges wh en fluid Hows through th e fluid valve and th e fluid valve i s op e n: and 

wherein the mounting of the flex ible na p to the valve scat creates a fixed cur vatu re in the 
fla p in a dir ection transv erse to the lo ngitudina l axis, the fixed c urvat ure resulting from a force 
being applie d to said flap at a positi on within t he supported end and b etween the perip heral side 
edges, th e applied force m oving t he ilap upstream at the po sition and thus imparting the curvature, 
the curvature resultin g in a biasin g, of the fl ap towards the seal s urface to enable the free end of the 
flap to maintain substantial contact with th e sealing surface s in the absence of a n opening pressure 
differential across the flap, in any orientation of the valve. 

1 12. (previously presented.) The mask of c laim 1 1 L wher ein the transvers e curvature in the 
flap includes a fixed tr ansverse curvature in the supported end of the flap at a location spaced 
inward fr om the portion of the o f the su pported end t hat contacts the sealing surface. 

113. (previously presented) The mask of c laim Hi, further c omprising a valve cover having a 
block lor mourning die flap in cont act with said se aling surfaces: wherein said block exerts a 
force in the u pstream direction to said lower surface of the flap resulting the fixed transverse 
curvature. 

1 14. (previously presented) The mask of claim 113, wherei n the transverse curv ature in the 
flap includes 3 fixe d tr ansvers e curvature in the flap i n the supported e nd between the profiled 
block and the portion of the of the supported end t hat contacts the sealing surface . 

115. (previously presented) The mask of clai m 1 14, wherein t he b lo ck h as a width that is less 
t han a transverse distance betwee n opposite side ed ges of the or ifice. 

116. (previously presented) Th e mask of claim 111, wher ein the ca ntilevered arr angeme nt of 
the flexible flap is defined by the flap being su pported at the supported end a nd the free en d 
being unsupported. 
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1 17. {previously presented) The mask of claim 1 13 . wherein the cantilcvered arrangement of 
the flexible flap is d efined by the flap being supported by at least the bloek at the supported aid , 
and by the free end being u nsupported. 

1 18. (previously presented) The mask of ciairn 1 1 3 , wherein the cantilcvered arrangement of 
the flexible flap is defined by the flap being supported between the block and the sealing surfaces 
at the supported end., and by th e free end being unsupported. 

1 19. (previously presented) The mask of claim 1 13, w herein: the root e nd includes an outer 
edge surface, and wh erein said sealin g sur face contacts said s upp or ted end in ward from the outer 
edge surface. 

120. (previously presented) A filter mask that compri ses: 

a mask body t hat is adapted to fit ove r the nose and mouth of a per son; and 

a unidirectio nal ex halation valve that is mounted to th e mask body to en able exhaled air to 

exit an Interior o f the mask body durin g an exhalation, th e exhalation defining a downstream 
direction and an op posite upstream direction, the unidirectional exhalation valve compri sing: 

a cantilevered flexible flap a nd a cooperatin g valve seat surrounding a valve oriiice; 

the cantilcvered flexible fla p definin g a supported end and a free end at opposite ends of a 

longitudi nal axis of the flap, and two peripheral side edges r espectively extending bet ween the 
supported en d and the free end; wherein the supporte d end, the free end, and the two side edges 
include ups tream and downstream surfaces; 

the valve se at having sealing surfaces that contact th e flap along portions of the upstream 

surfaces of the supported end , the free end, and the perip heral side edges when the fluid valve is 
cjosed: 

the cantilcvered flexib le flap being mounted in cont a ct wit h the respective scaling surface 
of the valve seat at the su pported end and being freely movable to flex aw ay from the respective 
sealing surface of the valve seat at the free end and alon g at least portions of the periph eral side 
edges when fluid flow s through the fluid va lve and the fluid valve is open; and 

means for mountin g the flexible flap to th e valve seat wherein the mounting means 
creates a fixed curvature in the flap in a direction transverse to the longitud inal axis, the curvature 
resulting i n a biasing of the fl ap towards the seal surface t o enable the free end of the flap to 
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m aintain substan tial contact with the seal ing surfaces in th e ab sence of an opening pressure 
di fferenti al across the flap, in any orie ntation of the valve: 

wherein the moun ting: means incl ud es a block that exerts a force in th e upstr eam directio n 
to the (lap's downstream surface at a po siti on within the supported end and between the 
periphe ral side edges, t he a pplied force m ov ing the flap upstr eam at the exerte d positi on and thus 
imp arting the curva ture. 

121. (canceled) 

122. (previously presented) A filtering; face m ask that comprises: 

(a) a mask bo dy that is ada pted to fi t over the nose and mo uth of a person and that 
includ es a layer of filter media: an d 

(b) a unidi rection al exhalation valve that is attac hed t o the mask body, which 

unidi rectional exhala tion valve com prises: 

(i ) a valve seat that co mprises an orifice and a se al surface: and 

.(ill a sing l e flexib le fla p thai has a stati onary p ortion and onl y one tree portion 

and a peripheral edge that inc lud es stationary an d tre e segments, th e stationar y segment 
of the p eripheral edge bein g a ssociated with the stati onary portio n of the flexible flap so 
as to remain in substanti ally the same p ositi on during an exhalation, and the free segment 
of the peripher al edge being associ ated with th e one free portion o f the fl exible flap so as 
to be movable d uring an exhalatio n, the single fle xible fl ap a l so h aving a longitudinal 
dimension that is defined by a line extend ing fr om the stationa ry se gment of the (lap to 
the free segment; 

wherein the unidirectio nal exhalatio n valve is positioned on the mask body and the single 
•flexible fla p is arrang ed on the valve se at such that th e fre e segment of the perip heral edge is 
disposed beneat h the station ary seg ment when the mas k body i s appropriately positioned on a 
wearers face, and wherein the flexible fl an is mount ed on th e valve sea t non-central ly relative to 
th e valve seat orifice , there being a force exerted upon the fla p in th e upstream d irection rel ative 
to fluid flow thro ugh the valve to i mpart a curvature t o th e flap when in a closed position, which 
curv ature extends at leas t tran sversely to the longitudi nal dimensio n, the fr ee portion of the 
fle xible flap bein g in co ntact with the seal surfa ce when a weare r of the mask is ne ither inhaling 
nor exhaling and b ein g free to be lifted from the seal sur face during an exh alation. 
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123. (previously picsented) The filte ring mask of claim 122, wherein the transverse curvature 
l^JlilHiVls*! 

124. (previous!) presented; The filter ing face mask ofelaim 12?, wherein the flexible; flap is 
tr a p ped h clv, con lirsi and second eon fronting surfaces of first and second structu ral m en 'hers. 
respectively. 

1.75. iprev iousi\ presented) TJie. tlUenn^ face w ]LsTsrdl.Ll\^\.St c v';na 
sjraeiural member present?- the second eon .'routing suriaee in c ontact with a porti on o fihe 
flexible flap adjacent to the stationary portion to accentuate the transverse curvature thereof. 

126. (previously presented) The filtering mask ofelaim 125, wherein the first structural 
member is associated with the valve seat and the second structural member is associated with a 

127. (previously presented) The.fijt_en.ng fa^ 

surface is substantially fiat in a region w here in the free portion of the ilap makes contact with the 
s eal surface when the valve is in its closed position. 

128. (previously presented.) The filtering face mask ofelaim 123, wherein the mountin g of the 
flexible flap with respect to the valve seat also imparts a longitudinal curvature to at least the 
central section ofihe flexible flap. 

129. (previously presented) The filtering face mask ofelaim 122, wherein the valve seat 
orifice inc ludes a plurality of ports that ar c separated by structural members that, extend across 
the orifice. 
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